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CHAPI'ER I

INTRODUCTION
Duri�g the past ten years seed certification has stimulated con
siderable interest and the systems have been studied in many countries
throughout the world. The organization of seed certification schemes
varies from country to country.

Each has developed its certification

service in accordance with the need it has to serve. Thus there are no
two countries which have identical plans. Unifonnity is not possible
because each country has great variation in environment, crops eligible
for certification, goverrunent policies relating to seed, seed trade re
sponsibilities, and many other factors. This paper is intended to be a
review of the seed certification program operating

in

the United States.

Here the certification is the responsibility of the individual states.
The schemes are operated either by goverrunent agencies or by legally
authorized seed growers assoc\ations.
The purpose of seed certification is to make available to the
public high quality seed and propagating materials of superior crop plant
varieties, so grown and so distributed as to insure genetic identity,
varietal purity and mechanical quality. Fundamentally it is a system to
improve yield and quality of field crops.
Maey of the crop varieties that are

in

cultivation at present in

the United States are not t-he result of accidental development but have
resulted out of the ceaseless efforts on the part of the plant breeders.
In the ear:cy part of the present century selection of apparently superior
varieties was the main method by which crop improvement was effected. This
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method provided varieties such as Grimm alfalfa, Fultz wheat, and Reid
Yf!llow dent corn.

In subsequent years, the state experiment stations, the

United States Department of Agriculture, and connnercial seed concerns
developed plant breeding methods by well qualified p·ersonnel.

However,

there was no system by which good seed could be multiplied and distributed
to farmers.
It was not until 1919 that the staffs of experiment stations and
crop improvement associations developed the concept of seed certification.
To start with, a few farm crops such as wheat, oats, other grains, soybeans,
potatoes and alfalfa were the crops certified. Grimm alfalfa was one of
the most wide'.cy certified varieties.

Prior to 1920 only a few thousand

bushels of seed of each crop were certified.

Since then, farmers producing

certified seed have been on the increase. The demand for such seed,
however, has increased faster than the supply so that as indicated the
certification programs are performing a real service. During the past 10
or 15 years the seed certification program has achieved profitable results
and support.

CHA.PI'ER II
REVIEW OF LITERATURE
Seed certification

in

the United States is organized at the state

level with no financial support or control by the Federal government •
.Almost every state has its own certification program, standards and
requirements and seed certification laws.
Frolic and Lewis (1944) have given a brief account of seed certifi
cation in the United States and Canada. They have stated that, for the
purpose of ordinary protection, there are in operation state and federal
laws and regulations covering the sale, testing, and labeling of farm
seeds. These laws help, but do not insure that the farmer will secure the
quality he requires. Therefore, to be certain of the identity, seed and
field inspection must be combined with carefully kept records which refer
any lot of certified seed to the original stocks of the plant breeder.
Porter (1954) studying seed certification in the different states
has stated that there is considerable difference in philosophy from state
to state, and has therefore suggested that there should be good cooperative
inter-state relationships.

Cooper (1955) has stressed the importance of

foundation seed stock organizations. Producers of certified seed and
representatives of the State Crop Improvement Associations have to work
closely with their state colleges of agriculture in bringing about wider
use of better seed for increased crop production. Foundation seed programs
in different states have been reported by Worzella and Norgaard (1957).

They found that most of the states are

in

agreement with the principles

- such as (a) only qualified seed producers are alloted seed (b) releases
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are made only to adapted areas (c) certification is required and
(d) foundation seed is handled under supervision of the Agricultural
.Experiment Station.
Garrison (1957) has made a brief history of the International Crop
Improvement Association. The I. C. I. A. had its birth in 1919 and was
organized to deal specifically with the problems relating to seed multi
plication and varietal identification. The objectives of the I. C. I. A.
are to foster:
(a) selection, production and distribution of the best adapted
varieties.
(b) demonstration fields, so that all farmers and seedsmen
could be acquainted with the best sources of seed and
progressive agricultural methods.
(c) meetings, exhibitions, fairs, grain and seed shows and the
dissemination of scientific information about improved
agricultural methods.
(d) establishment of standards and nomenclature to maintain the
identity of field crop varieties, selected and released
because bf their superiority.
This stresses the need for superiority of standards in seed certification
not only in the United States but in Canada as well. The I. C. I. A. now
represents 45 member agencies in the United States and Canada. The
functions of I.

c.

I� A. are:

to assist its members in promoting the production,
identification, distribution and the use of certified
seed and other propagating materials of superior crop
varieties.
(ii) to establish mininnm standards of seed production,
storage and handling.
(iii) to assist in standardization of certification re
quirements and procedures to the end that all certified
seed will be as good or better than an accepted minimum
standard of quality.
(iv) to infonn. the public as to the value of certified seed
and encourage its wide scale use.
(v) to develop cooperation with all individuals, groups and
organizations, directly or indirectly interested in the
improvement of crops.
(i)
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The importance of seed certification has been enumerated by Parson

(1951). He stated that the seed certification system has proved that it
is a reliable means of identifying proper]J" grown seeds and, when organized
to operate smooth]J" and efficiently, it provides a service to agriculture.

Johnson (1951)

in

his treatment of the Interstate Certification System has

said that Interstate Certification helps to expand the use of identified
seed of improved varieties primari]J" of legumes, grasses and cereals,
through established seed marketing charmels. Beard (1951) has reported
that certification requirements vary for different kinds of crops and that
the mode of reproduction of the crop determines largely the type of
restrictions that must be imposed.
Garrison (1951) has stated that many agencies play important roles
in providing certified seeds of crop plants. The State Agricultural
Extension Services, the State Crop Improvement Associations, the State
Departments of Agriculture, the International Crop Improvement Association,
the United States Department of Agriculture, and state and· national seed
trade organizations are the major institutions which operate and cooperate
in the program working together as a team to bring to American agriculture
more high quality seed.
In the preparation of this paper, reports on seed certification
requirements issued by the State Crop Improvement Associations (Kentucky

1959, Georgia 1958, Tennessee 1955-56) were referred to. In these reports
the minimum standards and requirements for all crops
individual crops grown in each state are listed.

in

general and for

CHAPI'ffl. III
SEE!) CERrIFICATION SYsrEM
The seed certification program is a cooperative effort of many
organizations and ev:idently many problems have to be faced at each stage.
The experiment stations develop new and superior varieties.

To safeguard

the genetic identity and purity of the seed some plan is followed without
which improved varieties would be lost for all practical purposes.

Eligi

bility of a variety is a key requirement in all seed certification
programs, and it is limited to those varieties that have superiority for
certain conditions.

In most states before a variety is made eligible for

certification it is approved and recommended by the Agricultural Experiment
Station. The steps in the development, increase, and in the distribution
of these crop varieties are:
A. The plant breeders of the State Agricultural Experiment
Stations together with commercial plant breeders develop
new varieties and supply a limited quantity of breeders
seeds for further multiplication.
B. The foundation seed organization increases the breeder's
seed to a larger volume which is designated as foundation
seed.
C. The foundation seed is then distributed to the seed growers
who increase the seed as registered seed or as certified
under certification requirements.

Such seed is then made

available to the merchandizing channels.
D.

The Agricultural Extension Service including county extension
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agents and crop specialists is responsible to see that
fanners are kept informed of new varieties and their
adaptation.
These four links are reported essential to a successful seed
improvement program. Failure in any one of these weakens the program
considerably.
As stated, a number of agencies play an important part in making
available certified seed of superior fieid crop varieties.

Those most

actively engaged in this endeavor are:
1.

The State Agricultural Experiment Stations and Extension
Services.

2.

State Departments of Agriculture.

3.

State Crop Improvement Associations.

4.

International Crop Improvement Association.

5. United states Department of Agriculture.
6.

Seed trade.

FAch agency has defmite functions relatmg to the development and distri
bution of seed and the importance of each of them in the program is as
indicated below.
State Agricultural Extension Service. This organization which is
an arm of the land-grant college system plays an important part in seed
certification work.
(i)

It

encourages qualified seed growers to produce high quality
seed of up-to-date varieties.

(ii) keeps seed users informed of performance characteristics
of reooimnended varieties and their recommended use on farms.

8
(iii) provides liaison between seed growers and dealers and
between seed dealers and users for the common purpose
of serving with the best seed of 100dern varieties.
State Department of Agriculture.

Most states have the same relation

ship to seed certification, or certified seed, as they have to any other
enforcement of seed laws.

In some instances, however, the State Department

also conducts the inspection and. seed certification work.
State Crop Improvement Associations. These associations are
incorporated, non-profit organizations of seed growers.

State legislation

designates the association as the offical seed certifying agency.

The

purpose is to maintain and make available through certification high
quality seeds and propagating materials of superior crop varieties so grown
and distributed as to insure genetic identity and purity.

Al though the

S. C. I. A. are concerned largely with seed certification, they augment
many of the activities of the Agricultural Extension Service by providing
educational exhibits and display materials, by conducting seed shows and
many other activities.
International Crop Improvement Association. At present it is

composed of 45 member agencies located in Canada and the United States.
The I. C. I. A. assists individual state certifying agencies to improve
and standardize seed certification requirements.
The United States Department of Agriculture. This has no direct
connection with seed certification but there are three major indirect
relationships.

(i) Through various research facilities in cooperation

-with state experiment stations, breeding, testing and development of
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superior field crop varieties are aided.

(ii) The foundation seed project

provides initial seed increase of improved forage crop varieties.
(iii) Through the federal Seed Act, interstate commerce is regulated.
State and National Seed Trade Organizations
These organizations promote interstate certification activities and
also the distribution of certified seed. The seed trade is dealing with
the increase of the certified seed--mainly of cereals, legumes and forage
grasses.
In recent years there has been considerable interest and discussion
and consequently adequate literature on this subject. The International
Crop Improvement Association, realizing the need for a better understanding
and knowledge of the subject, published a series of articles to serve as
the basis for future discussions.

In this series the entire certification

program. under topics such as mechanics of the seed certification process,
eligibility of a variety, certification requirements for various kinds of
crops, variation in perfonnance of certified seed due to weather differences
in different seasons and other reasons, and seed production geared to needs,
has been discussed at length. The salient features of the above are
discussed briefly

in

the following pages.

Mechanics of certification process.

The process of seed certifi

cation according to Porter (1951) should be a continuous one. The fields
should be planted with certified seed, in such a way that the identity of
the seed could be easily traced, through means such as sales records and
purchase invoices, and the certified tags.

History of the seed has to be

traced before the actual seed inspection. Field inspection not only
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enables the certifying agency to have personal contact with the grower but
also helps

in

checking the factors which affect the production of high

quality seed. A field inspected for certification may_either be approved
or rejected. The seed harvested from approved fields is designated and
labeled as certified seed after it has passed official analysis tests for
purity and gennination.

The other requirements in the production of

certified seed are discussed elsewhere

in

this paper.

Eligibility of ! variety. The key requirement of all state seed
certification programs is the eligibility of a variety, and the plant
breeder is the key person
varieties.

in

the development and lis ting of new crop

Individual plant breeders sometimes release new varieties.

Some of these are premature releases. The new variety is examined by a
committee of plant breed�rs, agronomists, pathologists, entomologists and
others.

Each state has its own policies relating to release of a new

variety. When a variety is declared eligible in a state, certifying
agencies in other states may automatical� include it

in

their certifi

cation program.
Certification requirements.

Certification requirements vary for

different crops and depend on the mode of pollination (Beard, 1951). For
the purpose of seed certification, the field crops can be classified as
pure line varieties, hybrids, and heterogeneous varieties. Wheat, oats,
barley and soybeans varieties are "pure lines." Since the variety is a
ttpure line" all the plants in it are essentially alike genetically. The
variety can be grown under a wide variety of soils and climate without an
appreciable change

in

the genetic composition of the plants.

If seed of
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another variety accidentally becomes mixed with a certified variety the
plants, if easily distinguishable, may be removed in the field by roguing
without serious impairment to the original purity of the certified variety.
Among hybrids, corn is a classic example in certified field seeds.

Since

controlled crossing of known parents is the essence of hybrid seed
production, certification requirements include controls necessary to prevent
selfing of seed parent plants and outcrossing. from surrounding fields of
another variety.

Heterogeneous varieties are most difficult to maintain

since roguing is ineffective and undetected 1 rogues 1 cross pollinate with
other plants. Numerous safeguards are needed and employed in seed certifi
cation to maintain the varietal stability of the heterogeneous varieties.
Seasonal variations and other reasons.

Beard (1951) has discussed

the effect of seasonal variations on certified seed.

He has stated that

changing environment makes new and different demands on the germ plasm.
The interaction of declining soil productivity and season which magnifies
the weak performance during poor crop years is an increasing cause of
reduced perfonnance of some crop varieties.
Gearing seed production to seed needs.

It is an ideal goal to make

seed production adequate for seed requirements. This requires planning,
and accurate planning requires dependable production.

It has been suggested

by Parsons (1951) that seed production be given less emphasis in areas of
uncertain production and more where seed can be produced consistently- and
economically.

The western states have great potential for dependable seed

production

therefore may be the source of seed of many crops for the

and

midwest, eastern and southeastern states.
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PRODUCING CERTIFIED SEED
New varieties or strains developed by plant breeders must be
increased if farmers are to use them in their fanrdng programs.

Certifi

cation helps keep these new varieties and strains pure in production.
Further, superior varieties that have been in use for years must also be
kept pure from year to year.

In both these cases there is a danger'. of

mixtures through careless handling.

As stated earlier certification offers

a program of planned production,,wherein desirable varietal purity is
maintained.

Since certified seed is a product of high standards, there

are some important steps and precautions to be observed in the production
of certified seed.
First and foremost the growers have to be selected who have
desirable qualities. The grower must be actively interested in cr·op
improvement activities.

Since certified seed is a product of high

standards, the certified seed grower needs to use good management practices.
He must possess an adequate lmowledge of farming and an understanding of
the certification philosopey. Further, the farmer must have a good
knowledge of the soils of his farm, climatic conditions of the area for
producing the seed in which he is interested and adequate equipment to
plant, harvest, dry, clean and store his certified seed.
Choosing fields for seed production is the next point to be
considered.

Crops eligible for certification fall into two categories,

(a) self pollinating and {b) cross pollinating. Fields on which self

pollinating small grains (except rye) are to be produced should not have

had any other variety of small grain grown on them the previous year.
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The producer may grow only one variety of the crop per farm. Manures from
livestock where whole small grain has been fed should not be used on fields
on which certified seed is to be produced. Fields have to be free from
all noxious weeds.

Isolation distances for soybeans, small grains (except

rye) can be short. Rye must be isolated a distance of 40 rods from other
eye varieties since it is cross pollinated. Isolation distances fo r cross
pollinated crops like corn, alfalfa, ladino clover and red clover have to
be great.
Eliminating mixtures in fields to be inspected by the Crop Im
provement Association may be done in two ways (a) hand roguing or
(b) destruction of a part of the field.

In Tennessee, the field is

inspected in February for any wild onions that may be present (T.
A. Report 1955-56).

c.

I.

The weeds are either removed by hand or killed with

chemicals. Any other foreign plants pulled from the field are disposed
of so that they cannot get into the seed at harvest.

Off-type plants of

cross pollinated crops have to be removed from th e field before they have
shed pollen.

Destruction of all plants in part of the field is the best

control when mixtures occur in small patches.
Harvesting the crop at the proper ti me is very important in
harvesting crops for seed. Harvesting too earq results in high moisture
content and low germination.

Harvesting too late will result in shattering

and damage from adverse weather. Harvesters such as combines, bi nders and
threshers must be cleaned thoroughly before they are used to harvest any
seed to be certified.
Growers need to be careful to prevent mixtures in storage. Storage
buildings are to be weather tight.

Bins have to be tight to prevent
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leakage and to keep rodents from carrying seed from bin to bin. Generally,
seed should be stored at not more than 13% moisture.
All seed is sufficiently graded and cleaned to meet certification
requirements for uniformity and purity.

Cleaning equipment has to be

thoroughly cleaned up before operations begin.
After grading, certified seed. is tagged and sealed. This is
important to both producer and consumer. The grower protects his product
by tagging and sealing,. which is done by the certifying agency.

Seals are

properly affixed to each container by the inspector of the State Crop Im
provement Association at the time of official seed sampling. Each S. C.
I. A. reserves for its exclusive use, a particular kind of lithographed
seal, with the design, trade-mark and preferred colors.
Certification tags are issued by the association upon completion of
the official laboratory analysis provided all certification requirements
are met. Laboratory analyses will be printed on all certifying tags by
the association and sent to the grower. The grower then attaches the tags
to sealed bags of corresponding lots approved for certification.
Tag colors will indicate the kind of seeds: white tags are used for
the foundation seed, purple tags for registered seed and blue tags for
certified seed.
Everything done in promoting and· educating, advertising will
influence effective marketing.
sell his own certified seed.

The seed grower has the responsibility to
Seed certification traditionally has been

built around individual seed growers who have tried to be seed marketers.
But the seed certification is not a success at this stage. The farmer
seed grower often is not an effective merchandizer.

For effective sale

1,
of these certified seeds there are two alternatives in the solution of the
problem (1) marketing of certified seed by the established seed trade
(2) establishment of new marketing organizations to sell certified seed.

CHAPTER IV
DISCUSSION
Research work as conducted by state experiment stations, as well
as the Agricultural Research Service of the U. S.D.A. has contributed much
to the improvement of crops during the past few years.

As a result of

the efforts of the plant breeder there are at present new and improved
varieties with superior germ plasm, with disease and insect resistance,
higher yields, more weight per bushel, stiff straw, and better root
systems, which provide greater return to agriculture.
Prior to seed certification, distribution of improved varieties of
seeds was defective and farmers did not benefit much.

Moreover, the

farmers were also not trained sufficiently to maintain the varietal purity
for preserving and processing seed.
The conscientious and outstanding work of the State Crop Improvement
Associations .is making seed available to agriculture in quantity while
maintaining quality. This enhances the ability of agriculture to supply
the nation with an abundance of feed and fiber. At present seed ce?"tifi
cation. embraces all field crops of appreciable economic value being grown
in the Unit ed States today.
Seed certification is well organized, is conducted in all states
and is the development of 25 years or ITDre. During the period there has
been a steady growth in both quality involved �d the extent to which the
farmers have availed themselves of this service.
In this program the agronomist has a vital role, since it is he
wno develops new varieties or improved strains of crop plants. The
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Agricultural Extension Service including county extension agents have an
important role

too,

in keeping the farmers informed of new varieties and

their adaptations.
Interstate certification of seed is a recent development in this
scheme.

Its program based on I.

c.

I. A. standards and procedures has

been found to be a satisfactory relation between individuals operating it
at the several levels of seed programing.
The International Crop Improvement Association which made an
intensive study of the certification standards used by its member agencies
brought forth uniformity of standards and nomenclature aioong the several
agencies in Canada and U,nited States.

It has taken particular interest in

the-problems relating to seed nmltiplication and varietal identification.
Establishment of mininnm standards is one of the outstanding contributions
made by the I.

c.

I. A. This has made it possible, for example, to achieve

unifonnity in tag color for each class of seed •
. The state certifying agency has the responsibility to safeguard
purity in the production of the certified seed.

It has to check on seed

source, inspect fields, and examine seed for purity, germination and
freedom from weed seeds. Without this plan improved varieties would be
lost.
Various organizations work together to bring high quality seed to
agriculture. This has facilitated the production of seed forage varieties
such as Ranger, Buffalo, and Atlantic alfalfa and Kenland red clover in
areas far removed from the region of use and yet retaining the superiority
of the variety.

CHA.PrER V
SUMMARY

The seed certification system
and reviewed briefly

in

in

the United States has been studied

this paper. The goal and philosophy of the certi

fication program, and organizations concerned in the development, increase
and distribution of certified seed have been dealt with.

Certification

programs enable the £armer to have access to good seed of superior adapted
varieties. The steps in the production, harvesting, storing, sealing and
tagging have been enumerated and discussed. The entire process is a part
of the system of crop improvement and is a result of teamwork invo�ving the
plant breeder, extension worker, the seed distributor and the £armer who
plants the seed.
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